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CLUSTERS OF KNOWLEDGES WIDELY USEFUL TO BUILDING TRADES
WORKERS WERE IDENTIFIED. By QUESTIONNAIRES AND INTERVIEWS,
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INTRODUCTION

Task and Knowledge Clusters Concepts

One major purpose of Project ERD-257-65 is to identify
clusters of knowledge and competencies most likely to maximize
the career-long occupational opportunity, competence, and choice
of non-college bound youth in an evolving technolegical socciety.

This research is rooted in the philosophic premise that
occupational freedom involves both informed choice of alterna-
tives and competence to work effectively. The economy needs
constantly larger numbers of workers possessing new capabilities.
But youth can evaluate only those occupational choices that
they perceive. They are free to perform only the kinds of
work for which they acquire competence.

Choice and acquisition of compatence may be needlessly
impaired by limited outlooks and motivations. For those reasons,
studies of occupational perceptions, aspirations constitute
other dimensions of this project.

The objective of our clusters research is to obtain facts
about what major types of tasks are actually performed in oc-
cupations most likely to provide employment opportunity for
substantial percentages of non-college bound youth and to
identify major types of knowledge most likely to prepare them
for such work. On the basis of Bureau of Labor Statistics
projections, the following occupational areas were selected
for study: office, general merchandise retailing, building
trades, electronics, food services, and child care.

To obtain task aiwd knowledge data for clustering, the
staff, in consultation with employers, employees, and vocational
teachers, prepared questionnaire check lists designed to iden-
tify specific major tasks actually performed by workers in each
of the occupational areas listed above.

Questionnaires were designed to obtain from employees
data on age, sex, major types of tasks presently performed,
length of time on present job, and other ivpes of work done
in the past five years.

Those questionnaires have been administerved to representa-
tive sample: of workers in each occupational srea. To maxi-
mize the predictive value of data, questionnaires were administered
mainly to employees of modernized leading-edge firms ir which

the nature of present work is most likely to rerresent that pre-
vailing in th&pfbreseeable future. d ‘ P




Results provide data on (a) combinations of major tasks
workers presently perform, (b) combinations of major tasks per-
formed on entry jobs, (c) combinations of tasks generally per-
formed by workers with various degrees of experience, and (d)
some daia on five-year combinations of worker experience.

From analysis of the above data, we have ob%ained up-to-
date facts about sore combinations of major tasks performed by
major categories of workers in entry jobs and in positions
representing later-carecr opportunities.

Knowledge clusters associated with performance of tasks
are in various stages of identification by juries of employees,
superrisors, and vocational teachers.

Both task and knowledge items are being coded so various
patterns of relationships can be identified by computer.

We are identifying (1) some clusters of knowledge useful
within each occupational area and (2) some clusters that are
commonly useful in two or more areas.

Facts about currently useful tasks and knowledge are
being supplemented by studies of ways they will he affected
by equipment, processes, and materials now being developed by
leading-edge industries.

Purpose and Objectives

-~

This phase of Project ERD-257-65 work represents a
comprehensive effort to (a) cbtain up-to-date facts about
major types of tasks performed by workers in ten major building
trades, (b) determine clusters of knowledges and competencies
associated with effective performance of work within each
trade, and (c) identify clusters of knowledges and competencies
common to work in two or more of the trades.

Trades selected for study ave:

Bricklaying Painting

Carpentry Plastering

Cement finishing Plumbing

Electrical work Ronfing

Iron work Sheet metal and heating

These trades do not include all work done in the construction

industry. They were selected as subjects for this initial study
because such work, as modified by technological developments, is
likely to provide income-earning opportunities for substantial
percentages of non-college bound youth,




It is assumed that up-to-date facts defining the nature of
work in the above building trades and clusters of knowledges
and competencies associated with performance of such work will
provide schools and community colleges with partial bases for
realistic curricula plamning.

In cooperation with vocational educators in schools and
community colleges, the Project staff plans to use results of
this study and related research as bases for development of
instructional systems designed to implement up-dated curricula
plans. At the discretion of each local school system and each
State Department of Vocational Education, such instructional
materials can be utilized in a variety of w<vs for either voce-
tional or general instruction--or both.
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Background and Rationale

By 1975 approximately 18 per cent of the nation's labor
force will be employed as craftsmen,, foremen, and kindred
workers. During the next decade, contract construction alone
is expected to increase approximately 11 per cent and employ
more than three million workers, most of whom will have less
than college-level education (3).

Building Trades Education Needs

The nation's capability to pursue¢ its ¢spasding residential,
industrial, commercial, and institutional buiidir: needs will be
influenced by the competencies of building tiradss workers.
Likewise, the income-earning opportunities of over three million
men who can be employed in construction work and for other men
and women who can perform related sales and office work will
be influenced by the adequacy of their training.

Apprenticeship and adult retraining programs will continue
to provide substantial amounts of on-the-job training. Like-
wise, high schoonls, vocational-technical schools, and community
colleges will play major roles in providing youth knowledges
and competencies essential for the changing types of entry and
later-career building trades work.

Related Research

Employment projections indicate the extent to which
adequate preparation for building trades workers will affect
both the economy and income-earning opportunities of individuals.
"Manpower requirements in contract .construction are expected to




grow substantially through 1975, rising at a faster rate than
the average nonfarm industries.... Large gcvernment expendi-
tures for construction of schools, hospitals, and roads, and for
urban renewal programs can be anticipated. Construction of in-
dustrial plants and commercial establishments, such as office
buildings, stores, and banks, is also likely to expand with the
general growth of the economy. Projects by the Department of
Commerce imply that total new construction activity may increase
by about 3/4 betwe:n 1964 and 1975. The volume of construction
maintenance and repair which now is about 1/3 of new construc-
tion is also expected to grow significantly during this period....
On the basis of these and other considerations, manpower re-
quirements in contract construction in 1975 may be as much as
well over 1/3 higher than in 1964." (3)

Concern for effective educational means of meeting prescnt
and near-future manpower needs has evoked wide-spread thought.
Appraising the impact of automation on occupational and voca-
tional education, social scientist Michael observes that: '"The
problem involves looking ahead five, ten, twenty years to see
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what are likely to be “he occupational and social nceds and
» attitudes of these future periods; planning the intellectual
b and social education of each age group in the numbers needed,
4 motivating young people to seek...certain types of jobs and to
%gg adopt the desirable and necessary attitudes.' (2)

u

After his intensive analysis of current need, weteran
vocational educator Venn and his associates substantiate the
view that: "High schools should establish vocational educa-
tion programs which offer all youth leaving high school mazket-
able occupational skills or preparation for further occupational
education....
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"What is called for is more and better occupational
education, to be sure, but occupational education op
a more general basis...teaching certain basic skills, of
course, but also devoting more time to the development of
broader technical understanding of communication and compu-
tational abilities and of an appreciation of civic, cultural,
and leisure activities."

Venn also concludes that: '"Occupational education is the
responsibility of every segment of the education system. Each
segment of education must provide the kind of occupational educa-
tion most appropriate to studerts enrclled at that level of the
educational system. No single segment of education can provide
the diversity of occupational education needed to meet the wide
range of occupations or abilities and aspirations among youth
and adults of the nation.' (6)




Recognizing facts about the changing nature and inter- 7
relationships of many occupations, Wiles, like many other e
analysts, has observed that: '"Seemingly, the wisest ster for 23
curriculum pianners to take, then, is to study industrial
and commercial operations and plan in terms of clusters of
competencies. When a student has developed a particular set
of abilities, he may enter a variety of related occupations."

(7)

Venn's reasoning coricurs with that of the E.E.l. Panel
of Consultants oR Vocational Education which recommended that:
"Basic vocational education programs should be designed to
provide education in skills and concepts common to clusters of
closely related occupations. The curriculum should be derived
from analysis of the common features -f the occupations included.
These students should receive specialized or more advanced
vccational training later in post-high school programs, appren-
ticeship, or on-the-job experience." (5)

For example, in their effort to identify knowledges :
commonly essential for work in modern electronics, electro- s :
mechanical, chemical, and electro-chemical occupations 3
Schill and Arnold (4), found that knowledge common to those
technologies included technical writing, engineering graphics,
mathematics through trigonometry, and the use of test equip-
ment.
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A recent analysis of work requirements made as a basis
for plamning vocational curricula in Pittshurgh, Pennsylvania,
led to the conclusion that: "More than 50 per cent of all sub-
ject matter necessary to qualify for entry level enployment is
common throughout all jobs within a family grouping." (1)

METHOD

Selection of Building Trades Occupations for Study

E ; The ten building trades occupations included-in this study
‘ were selected on the basis that they constitute major sectors
of employment in the construction industry.

Conceptualization and Development of Task Identification
Instyument i

In cooperation with employees, supervisors, and vocationai
educators, the Project staff developed the task identification




questionnaires. Numerous job analyses, on-the-job training
programs. text books, building cecdes, and courses of study
were utilized for preliminary conceptualization of tasks. A
total of 118 courses of study, training, manuals, and technical
publications utilized in this process are iisted in Appendix C.
These preliminary concepts were modified by extensive analyti-
cal interview-reviews with workers, foremen, and vocational
educators. The questionnaires and published materials used for
conceptualization are reproduced in Appendix A.

Growing bodies of evidence indicate that existing
classifications of building trades work do not correspond with
the actual tasks performed by various catcgories of workers.
For example, on modern comstruction jobs "carpenters" commonly

use torches to weld metal studding to metal bases embedded in
concrete floors. '

Considerable evidence also indicates that at various points
in their careers increasing numbers of huilding trades workers
perform tasks traditionally classified in more than one of the
ten categories included in this study. For example, at v:rious
times during their careers, or during a single month or year,
many individuals actually do work usually classified as carpentry,
metal work, or plastering. Such cross-overs are frequent on
residential and other types of small-scale construction jobs.

They are increasingly fostered by development of new materials
and processes.
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For those reasors, the instrument was originally designed
to cbtain information showing the extent individual workers
actually perform tasks commonly classified in more than one of
the ten occupations included in the study.
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The original quecstionnaires were pilot tested by administer-
ing them to at least two workers in each of the ten occupational
categories. On the basis of responses and interviews, vague
wording of some items was identified. Wording of those items

was revised. Pilot testing also indicated that some items could
be eliminated.

A F AR
T ) %

WO 2R3

X €]

15

”
My

Sample Design R

A sample of building trades workers which would yieid data by
for each trade in proportion to its percentage of workers in £
the total of all ten trades was designed. The desiin was con- 5
structed to sample a statistically accentatle and economically

6




feasible total number of workers. Ihen these subjects were
distributed proportionally among the trades, some trades included
mOTe SuLjects than it was practical ‘o contact and some included
fewer subjects than was statistically acceptable. Table I shows
that the sanple design called for 200 subjects in the Carpentry
category. It was not feasible to contact this many subjects.
Likewise, the Plastoring category called for five subjects, a
sample size not statistically acceptable. To compensate for the
discrepancies between the theoretical design and the realistic
situation, adjustments were made in the sample size of the very
large and very small categories. For example, the theoretical
design called for only five plasterers, but 16 were querried as
the minimum acceptable sample size for any single trade. The
alteration of sample size in some trades and not others caused
the adjusted sample design to have some categories which were
not proportional representations of the percentage of workers in
those trades. To compensate for those adjustments, weighting
factors were calculated to make the categories in the adjusted
sample design proportional to the actual percentage of workers
in those categories. The weighting factor for each category

was the ratio of the number of subjects in the original sample
to the number of subjects in the adjusted sample. For example,
in the Piastering category the weighting factor was 5/16 = 31.
When the weighting factors are applied to the adjusted sample
design, the results are equivalent to those that would be
obtained by use of the theoretical sample. Table I shows the
theoretical sample design, the adjusted sample design, and the
weighting factor for each trade.

Distribution of Questionnaires

General plans for adrinistering questionnaires were made
in cooperation with Executive Secretary of the hishingtosn
Stete Building Trades Councii and county or regional Executive
Secretaries serving populous areas of Washington and Idaho.
Next, the staff met with Executive Secretaries and Business
Agents of each trade union to agree on ways of distributing
questionnaires to individuals representing categories as re-
quired by the sample design. Business Agents distributed
and collected all questionnaires.

A total of 361 questionnaires were distributed; 229
were returned. See Table 2,

Treatment of Questionnaire Response Data

The percentages of workers in cach of the ten building
trades reporting performance of various tasks were computed.
Results are shown in Appendix B,




Original
Craft Sample Design

Adjusted
Sample Design

Weighting

Factor*

s Bricklaying 16
Carpentry 200
Cement Finishing 14
Electrical 32
Iror VWorking 12
Paint 49
Plaster 5
Piumbing 39
Roofing )
st Metal 22

22
117
22
32
18
49
16
39
16
30

.73
1.71
.64
1.00
.67
1.00
.31
1.00
.31
.73

number in origina! sample design category

Tavle 2

? Weighting Factor = number in adjusted sample design category

NUMBERS OF QUESTIONNAIRES DISTRIBUTED AND PER CENTS RETURNED

Craft

Numbher
Distributed

Number
Returned

Per Cent
Returned

Bricklaying
Carpentry
Cement Finishing
Electrical
Iron Working
Painting
Plastering
Plumbing
Roofing

Sheet Metal
(Heating & Air
Conditioning)

22

117

22
32
18
49
16
39
16

16
77
10
32

9
18
15
11
16

25

72.7
65.8
45.4
100.¢
50.0
36.7
93.7
28.2
100.0

83.3

TOTAL

361

229

67.6
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Tabie 5 was derived from the data in Apperdix B. The
Table indicates degrees to which 30 work functions are common
to all ten trades. Evidence that these thirty work functioms
have substantial degrees of commonslity should not be inter-
preted to mean that they are the only ones commonly performed
by large percentages of workers in the ten trades. They are
presented here only as some which have been identified so far.
O:herskprobably can be identified by different conceptualization
of tasks.

Identification of Knowledge and Capability Clusters Associated
with work in Ten Bu!.ding Trades

A team composed of three vocational educators, a physical
scientist, a ma.hematician, a language arts teacher, workers,
and foremen utilized 118 courses of study training manuals,
and technical publications to conceptualize a check list of
knowledges hypothestically associated with task performance.
Their sources are listed in Appendix C. Mathematical and
electrical knowledges were arranged in orders consistent with
recent thought respecting knowledge structures most likely to
maximize students' comprehensions.

That check list was used as a basis for interviews with
at least two workers in eacii of the ten occupational categories.
In each case¢, in-depth interviews of four to four and one-half
hours duration were conducted by a jury of vocational educators
and specialists in mathematics, science, and language and graphic
arts. All interviews were taps recorded.

On the basis of those interviews, jury members used the
knowledge check 1list to record their joint judement about the
relationship between a knowledge and performance of tasks con-
stituting major percentages of work done by people in each
trade.

Knowledges deemed to be directly involved in performance
of work were conceived as '‘operational” and given a value of
five. Knowledges not directly operational, but cnabling a
person to better relate his work to that done by others were .
conceived as ''related general knowledges" and given a value of
three. Example: for a carpenter, knowledge of framing methcds
is "operational." Because he uses that knowledge directly in
the specific tasks he performs, it is valued at five. While
general knowledges of electrical ..ring, plumbing, and heat
ducts are not required to perform specific framing tasks, those
knowledges do help a carpenter frame more intelligently and
efficiently. Such knowledges are valued three. Knowledges
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deemed neither directly or indirectly associated with performance
of work are valued zero.

=)

RESULTS

The items on the knowledge check 1ist and the jury's

quantitative judgment of their usefulness and shown in Appendix
D.

From analysis of data in Appendix D and responses of workers
who were interviewed, the jury and staff have conceptualized
seven knowledge clusters useful to all, or most, workers in
the ten building trades. Those clusters are:

Construction Types, Methods, and Materials
Tools and Machines

Mathematics

Science

Communication

Safety

Worker Welfare

Knowledges within each cluster are shown on Chart 1.

Information obtained from interviews had substantial bearing
on determination of somez items within clusters.

Chart 1

CLUSTERS OF KNOWLEDGE WIDELY USEFUL IN TEN BUILDING TRADES

Construction Types, Methods, and Materials

Frame construction: types, methods, materials

Masonry construction: types, methods, materials

Reinforced concrete construction: types, methods, materizls
Anchor bolt installatiocn

Plumbing: types, methods, materials

Heating and air conditioning: types, methods, materials

Simple circuit wiring, including temporary construction
wiring

Oxy-acetylene welding methods and materials
Electric arc welding methods and materials
Oxy-acetylene cutting methods and materials
American Welding Society numbering system

12




Table 1 continued

Tools and Machines

Air compressors

Boring tools, wood; hand drills, reamers, braces, etc.

Boring tools, metal

Caulking tools

Concrete and mortar mixing hand tools

Drills, power: portable and stationary

Electriciar hand tools: pliers, side cutters, etc.

Fastening tools: hammers, screwdrivers, staplers, etc.

Holding tools: "C" clamps, bar clamps, viscz, etc.

Layout, meas-iring, marking and checking instrumeats (wood-
working)

Motors, gasoline

Painting and finishing equipment: brushes, rollers, etc.

Power act -ated tools

Pryirng tools

Saws, portable, stationary

Scraping tools; hand and power

Sharp-edge cutting tools; hand: chis«ls, star drills,
countersinks, knives, etc.

Spray gun equipment

Tooth cutting tools, wood

Tooth cutting tools, metal

Tool sharpening equipment

Torches, gas: cutting, welding

Welders, electric: AC and DC

Mathematics

Methods of mental mathematical approximations

Unit conversion

Linear measurement

Methods of calculating areas of rectangular figures
Methods of calculating areas of figures containing circles
Arithmetic of the integers

Ord:r properties of the integers

Concept of ratio and proportion

Arithmetic operations with fractions

Concept of lines and planes

Arithmetic operations with decimals

Conversion: fraction--decimal

Time calculation concepts

Interpolation

Concept of per cent

Order properties of fractions and decimals

Concept of congruence

Concept of symmetry




Chart 1 continued

Science

Principles of simple machines, pu’ieys, levers, wheels

Principles of mechanical advantage, pivots, angles,
inclined planes

Electricity: circuits, conductors, insulators, vol%tage,
resistance, wiring diagrams

Principles of heat transfer, expansion, and contraction

Principles of pressure

Acids, bases, salts

Temperatures

Physical Properties of Building Materials

Acoustic

Adhesives

Abrasives

Agregates: sand, gravel, crushed rock, etz.
Asbestos

Caulking

Conductors; heat, electric

Doors and door frames :
Fastener:: nails, screws, bolts, staples, etc.
Glass and glazing suvplies

Insulation

Lumber and wood products

Mortar ingredients

Metals: sheet, plate, exiruded, angle, etc.
Paints and finishes, including cleaning materiz;s
Reinforcing materiais: mesh, rods, ties, etc.
Water-proofing materials

Glass

Communication

Building constcruction vocabulary

Blueprints: views, scales, dimensions, symbols, and
conventions, elevations, sections

General specifications and schedules: sheet metal, plumbing,
electrical, concrete, masonry

Standard symbols and signals

Sources of facts and ideas: handbooks, manuals, catalogues,
journals

Listening to and interpreting priorities and sequences in
oral suggestions and directions

Reading and interpreting priorities and sequencss in
written suggestions and directions




Chart 1 continued

Commuznication continued

Oral and written presentation of suggestions, instructions,
and reports

Methods of identifying and assembling facts and ideas

Methods of appraising relevance, priorities, and
relationships of facts and ideas

Methods of arranging facts and ideas in logical,
functional sequence: outlining

Direct subject-predicate sentences

Topic sentences as contexts for paragrephs

Graphics: diagrams, charts, graphs, photographs,
orthographic and isometric sketching techniques

Worker Wel fare

Workmen compensation

Health and welfare laws and agreements
focial security and pensions

Taxes, deductions

Vacations and holidays

Apprenticeship contracts and standards
Labor management contracts

Seniority and job advancement

Safety

Occupational hazzrds and diseases

Lifting heavy objects

Protection of eyes

Protection sgainst dust, fumes, gases
Handiing of materials: 1lumber, metal, etc.
Work clothes

Protection of eyes and person

Poisons, solids, liquids, =nd vapors
Chemical safety

Analyses made so far also indicate that more specialized
knowledge clusters particularly useful to worke:s in two or
more of the ten trades can be conceptualized and identified.
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For example, examination of data in Appendix D indicates
especially close congrucnce of knowiedges associated with

tasks performed by bricklayers, carpenters, iron workers,

and sheet metal workers. The data indicate similarly close
congruence of knowledges used by workers in sheet metal, plumb-
ing, electrical, and brick laying trades.

The Project staff plens analysis that will more precisely
identify such clusters.

At this point, however, analysis of data in Appendix D
permits the following general observations.

Many knowledges required for carpentry cre similar to those
required for sheet metal, plumbing, electrical, and brick laying
work.

A general knowledge of electrical wiring is utilized by
carmenters, iron workers, and sheet metal workers.

Knowledges required for iron and reinforced concrete work
are useful to carpenters, plumbers, electricians, and sheet
metal workers. :

T

Knowledges required for painting are also useful to car-
penters, electricians, cement finishers, plumbers, and roofers.

Knowledges associated with roofing are also associated
with sheet metal, iron, and plumbing work.

Kncwledges 1equired for plastering are closely related to
those useful for brick laying, painting, and cement finishing.

Mathematical and physical science knowledges widely useful
in all building trades are shown on Chart 1.

Welding knowledges are widely used by electricians, iron
workers, roofers, carpenters, and brick layers.

Knowledge of metal properties is closely associated with
work in all ten trades except plastering.

Knowledge of materials, fixtures, and fasteners is useful
in all trades, especially electrical, iron working, plumbing,
sheet metal, and carpentry. .

Clearly, ability to read blueprints enlarges the capability

of workers in all tr~des, especially carpenters, iron workers,
plumbers, electriciaus, sheet metal workers, and brick layers.
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Oral, written, and graphic communication capabilities are
closely associated with work in all trades, especially carpentry,
electrical work, iron work, plumbing, sheet metal, and brick
laying.

Knowledge of use and care of tools and equipment used for
work is an essential in all trades.

DISCUSSION

Obviously, the validity of the knowledge clusters reported
above is limited by the judgment of the teams and respondents
who identified their relationships to task performance. How-
ever, until some more precise measure of relationships is
developed, that limitation is inherent in any effort to def:ine
useful knowledge clusters.

Withir those limits, the authors believe that the clusters
derived from this study provide a partial hase for planning
curricula likely to help pupils acquire knowledge most useful for
work in the building trades. The clusters can be used as par-
tiai bases for instruction ir either general or vocational
courses.,

Curricula planners and teachers need awareness that the
clusters derived from this study represent knowledge associated
with tasks presently performed Uy building trades workers. Con-
siderable evidence indicates that those tasks are rapidly being
modified by development of new materials and processes.

New plastic and metal alloy materials constantly modi fy
the nature of building construction tasks. Likewise, swift
developments in prefabrication of prefinished wood, plastic,
plaster, metai, and pre-stressed concrete units continually
change tasks, tools, and skills presently utilized.

For those reasons, the Project staff is presently inter-
viewing research and development personnel in major corpora-
tions toc obtain estimates of how new materials, equiprent, and
processes now in conceptual and/or developmental stages can be
expected to change building trades work and the knowledges
necessary to do it.

Informacion obtained by this study, and related ones,
cleariy indicate that in the near future craftsmen are likely
to comprise smaller percentages of work crews and that larger
percentages are likely to be comprised of supervisory, adminis-
trctive, and office personnel.

o
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To the degrees that the above observations are correct,
educators have need to keep currently informed about the
changing nature of the specific skills and knowledges actually

involved in modern construction work. They have equal obliga-
tion to help pupils acquire clusters of skills, knowledge, and
general competence that so obviously provide essential bases

for occupational flexibility, mobility, and career-iong
advancement. b

CONCLUSIONS AND RECOMMENDATIONS

The clusters of knowledges shown in Chart 1 sre widely
useful for major tasks presently performed in mzjor sectors of
the construction industry. Along with provision of requisite
skills, those knowledges represent partial but essential bases
for work in entry jobs. They also serve to enlarge pupils'
capacity for retraining, for occupational mobility, and for
occupational advancement.

For those reasons, local and state curriculum planners
and teachers have reason and obligation to consider systematic
means of acquainting pupils likely to pursue building trades
occupations with such knowledge.

As a next stage of work, Project ERD-257-65 staff members
plan development and experimental use of instructional systems
desigred to help pupils with varying capabilities and back-
grounds acquire such knowledge.

SUMMARY

The purnose of this project was to identify clusters of
knowledges widely uscful to building trades workers. By question-
naizes and interviews, up-to-date facts were obtained regarding
major *. pes of tasks performed by a representative sample of
brick layers, carpenters, cement finishers, electricians, iron
workers, painters, plasterers, plumbers, sheat metal
workers, and heating workers. On the bases of that informat.ion,
a jury comprised of vocational teachers, a scientist, a matie-
matician, language arts specialist, employees, and supervisors
identified knowledges associated with performance of major tasks.
From interpretation of that data, clusters of widely useful
mathematics, science, and communication knowledges were defined.
It is assumed that, along with requisite skills, acquisition of
such knowledges will help pupils succeed in entry jobs and serve
as bases for retraining, occupational mobility, and career-long
advancement.
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APPENIIX A

The following four pages, designed to solicit cooperation
and to obtain facts about relevant variables preceeded each
questionnaire.




You can help our schools give your sons and daghters the
kind of education they need to earn good incomes.

4s you know, many changes are taking place in the kinds of
work people do. Sciiools need up-to-date facts about exactlv what

kinds of work ars being @one. Thosa facts will help schools pro-

vide useful training.

You have been sslected to help with a nation-wide study to
¢ YW what actual kinds of work people in various occupations do.

The information will be STRICTLY CONFIDENTIAL,

Your coeperation is appreciated and will help your schools
prepare young people to earn good incomes.

After you have completed the attached questionnaire, return
it promptly in the enclosed self-addressed envalope, No postage

is necessary.

This Project is sponsored by:

Washington State University

University of Idaho

Washington State Board for Vocational Education
Idaho State Board for Vocational Education




In questions 1 - lj, please £ill in the blank with the necassar:
information.

le Name

2 Present Job Title

3. Name of Employing Firm

e Address of Employing Firm

In question 5 check (x) all the answers that apply to jou.

S5 Where did you receive your specialized occupational training?
. l¢ On the job (not apprentice) __ 8. High school

Apprentice —. 2+ Jdunior college
Military 10, Self taught
Business College ___11. Other (please
Trade or technical school list)
Correspondence '
Spacialized school (for
example: IBM Key Punch
Schonl, Heavy Equipment
School)

-~

———

——

questions 6 - 10, piease circle the one answer which applies.

What was the highest grade of school you completed?
8 or less, 9, 10, 11, 12, 13, 1k, 15, 16, or more

Sax? Male Female

Age
Under 20 20-30 31-50 Over 50

For how many years have you been in your present occupation?
Less than 1 year 1-5 years More than 5 years

Houw nany times have you changed occupations in the past 5 years?
(For exarple: plumber to shest metal worker to retail Sales =
2 changes)

0 times

l-2 times

3 or more times




Please check (x) the types of construction Jobs you have worxed

on during the past two years:

;
|
j
|
Residential (homes - single or double unit dvelling) ; J

— Industrial (factories, warehouses, stc.)
— Commercial (stores, motels, apartment houses, etc.)
o Institutional (hospitals, schools, etc.)
—__Other (1ist):

12, Do you have any supervisory (foremanship) responsibilities?
Yos No

13. If you answered "yes" {o the above question, check the portions
of your time used for supervisory work?

full time

three fourths

one half

one fourth

less than one fourth

1h. If you do supervisory work, check the mimbers or workers you
supervise.

less than 5
5.10
11 - 15

more than 16
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INSTRUCTIONS

On the following pages is a list of tasks.
Read each task listed.

If you have actually performed the task during the past two years,
check (x) the blank under "YES" which appears to the left of the
item,

If you have not performed the task in the last two years, check (x)
ths blank under MNO ¢ The left of the iteme

DO NOT CHECK "YES" UNLESS YOU HAVE ACTUALLY PERFORMED THIS TASK IN
THE LAST TWO (2) YEARS.

MAKE CERTAIN THAT YOU CHECK EACH ITEM EITHER "YES" OR “NO,"

These examples may be helpful te you:
YES N

X Built forms (A check of "yes" indicates you have buvilt
forms as part of your occupation in tze
past twe years.)

x Drive a truck (A check of "ro" indicates you have not
driven 2 truck as part of your ccoupa-
tion in the past two years,)




MASONS! AND BRICKLAYERS' QUESTIONNAIRE

If you have performed a task on your job in the past two
years check (x) YES. If not (x) NO. Please check all items
either YES or NO.

NO

Layed out and installed masonry and stone veneer walls
Cut masonry units

Set bearing plates for beams into masonry

Installed pre-cast masocnry units

Layed out, installed, and finished steps, floors, walks,
etc.

Layed out and installed facing tile (exterior and
interior)

Painted cencrete surfaces

Sandblasted exterior wails

Applied terrazc

Installed fire brick and refractory brick lining
Installed tilt-up masonry slabs

Mixed and tempered mortar

Layed out and installed solid or cavity masonry walls
(interior or exterior)

Layed out and installed fireplaces, chimneys

Applied watsrproofing to masonry surfaces

Washed pointed, and caulked masonry work

Repaired and maintained masonry structures

Ground and polished stone slabs

Please list any other types of masonry and bricklaying tasks you
have performed in the last two years:

Miscellisngous Activities

Rigged and hoisted materials
Constructed or erected scaffolding
Drew, sketched plans

Estimated materials needed for a job
Gave written instructions




Received oral instructions

Outlined facts in clear, logical order

Used handbooks, manuals, catalogues, etc.

Prepared technical reports in writing

Developed specifications and schedules

Operated lifting devices: cranes, winch, block and
tackle, chain hoist, etc.

Read blue prints

Estimated time needed to do a job

Estimated work force needed to complete a job

Gave oral instructions

Collected information, obtainad facts and ideas
Prepared charts, graphs, and pictures

Used commnication equipment: telephone, teletype, etce.

Please 1ist any othsr major types of miscellansous tasks you have
perforied in +ha last two years:

CARPENTERS' QUESTIONNAIRE

If you have performed a task on yoar job in the past two years
check (x) YES. If not (x) NO. Please check all items either YES
or NO.

B
8

Layed out huilding

Excavated for footings, foundation, etc.
Constructed runways, ramps, etc., for transporting con-
crete

Stripped forms

Layed out and framed rcofs

Fabricated light roof trusses

*oplied wood shingles and composition roof covering
Built entrances and porches

Hung window sash

Installed wall boards

Applied door trim

Appllied ceiling tile and trim

Installed baseboards

Applied wall panels {plywood, masonite, etc.)
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Please list any other

Installed kitchen cabinets

Installed newel posts and hand rails

Installed floors, (asbestos, asphalt, vinyl, tile,
linoleum, etc,)

Const.;ucted with heavy timbers (including laminated
beams

Fabricated cabinets and mill work

Constructed window and sash

Fabricated interior jambs and linear trim

Primed (painted) base ccat on wood materials
Applied metal finishes

Fabricated pansling (mill work)

Altered and repaired existing structures
Determined soil conditions and drainage

Layed oat and constructed concrete forms

Framed sills, girders, joists, subflocrs

Framed sidewalls; interior walls s 3pplied sheathing
Installed window and door frames

Applied side wall covering

installed cornices

Applied lath and plaster bases

Installed door and window jambs

Installed linen closets

Installed stairs (finished)

Installed floors (wood)

Mung doors, exterior and intericr

Installed hardward (hinges, catches, locks, etc.)

Installed piles and pile foundations

Built towers and bridges

Constructed exterior door and window frames
Fabricated cabinets and cases

Applied varnish, paint, etc. (finish or final coat)
Fabricated cabinet and built-in stock (mill work)
Fabricated stairwork (mill werk)

formed in the last two years:

Layed out and installed girders, beams, supporty,
braces, etc. on the job or at the shop (plant)

Spot welded metal studding and other structural members

on the job or at the shop (plant)

major types of carpentry tasks you have per-




Cut metal to specified size using acetylene and/or
carbon and steel electrode arc method

Welded sheet-metal objects made of such matals as
aluminum, brass, iron and steel, or of such alloys
as dural, monel, and stainless steei

Welded with oxy-acetylene

Welded with electric arc

Welded with resistance walding method

Welded with heliarc

Inspected and tested welds

Brazed and soldered structursal members

Layed out and welded pipo

— o~ Hard surfaced and heat-treated metalic cbiects

Pleasc list any other major types of welding tasks you have per-
formed' in the past two ysars:

Miscellaneous Activities

i

NO

Rigged and hoisted materials

Constructed or erected scaffolding

Drew, sketched plans

Estimated materials needed for a job

Gave written instructions

Received written imstructions

Received oral instructions

Outlired facts in clear, logical order

Used handbooks, marmals, catalogues, etc.

Prepared technical reports in writing

Developed specifications and schedules

Operated lifting devices: cranes, winch, block and
tackle, chain hoist, etc,

Read blue prints

Estimated time needed to do a job

Estimated work force needed to complete a job

Gave oral instructions

Collected information, obtained facts and ideas
Prepared charts, graphs, and pictures

Used communication equipment: telephone, teletype, etc.

NENRRRRERNY
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CONCPETE WORKERS' QUISTIONNAILRE

If you have performed a task on your job in the past two
vears check (x) YES. If not (x) M. Please check all items
either YES or 1.

X

7

NO

NEREEENERE
NERE

Mixed concrete on the job

Transported concrete (plant to job site)

Prepared and finished thin shell concrete

Prepared and finished concrete floors, walls, etc.,
in mltilevel building ‘

Prepared and finished concrete on water resource pro-
Jects (small dams, irrigation ditches, storage tanks)
Prepared and finished concrete paving, walks, curbs
Prepared concrete mix at plant

Sampled and tested concrete

Prepared and finished concrete floors, walls, etce,
in residential h.mes

Operated power vibrators

Finished air-entrained concrete

Prepared and finished concrete project on farms
Prepared and applied siiotcrete

Please list any other major types of concrete tasks you have per-
formed in the last two years:

!

liiscellaneous Activities

B

NO

NERRRERRRY
NERERRERRN

Rigged and hoisted materials
Constructed or erected scaffolding
Drew, sketcaed plans

Estinmated materials needed for a job
Gave written instructions

Received written instructions

Received oral instructions

Outlined facts in clear, logical order
Used handbooks, manuals, catalogues, etc.
Prepared technical reperts in writing
Developed specifications and schedules

A-10
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Operated lifiing devices: cranes, winch, block and
tackle, chain hoist, etc.

Reaa blue prints

Estimated time needed to do a job

Estimated work force needed to complete a job

Gave oral iastructions

Collected information, obtained facts and ideas
Prepared charts, graphs, and pictures

Used commnication equipment: telephone, teletype, atc.

Please 1list any other major types of miscellaneous tasks you have
performed in the last two years:

ELECTRYCAL WORKERS' QUESTIONNAIRE

I you have perforrmed a task on your job in the past two years
check (x) YES. If aot (x) NO. Please check all items either YES
or NO.

YES NC

Dasigned circuit, conduit, or duct layouts for residen-
tial, commercial, or industrial buildings

Wired in raceways

Installed temporary construction wiring

Installed, connected or repaired: single or milti-phase
distribution transformers

Installed openwiring

Layed out, installed or maintained: DC or single and
mltiphased AC, branch or feeder circuits

Layed out or installed: electrical/electronic signal
systems (P.A., telephone, radio, T.V.)

Installed switches and outlets

Installed equipment and appliances

Layed out, assembled or installed: electrical/electronic
signs and controls

Diagnosed trouble, adjusted or serviced: electrical/
electronic motor and equipment controls (Mamal, semi-
antomatic or automatic) and/or instruments

Installed or repaired: DC, single or multi-phase AC
motors, generators and controls

l
|
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Rewound DC, single or multiphase AC motors s generators
or transformers

Operated plant: including reading of load graphs and
power surveys; maintaining voltage regulation; inspec-
tion of circuit breaker systens, etc.

Installied interior industrial power systems: (steam
plants, hydramlic plants, diesel plants, gas turbine
plants and atomic plantss

Installed cable wiring

Installed underground/undeirwater wiring

Installed surface wiring

Layed out, installed and/or repaired single, mltiphased
AC service and metaring equipment

Installed or serviced: DC or single and multiphase AC
power distribution control eaquipment

Installed overhesad services

Installed underground services

Installed high voltage services (2,300 volts and above)
Designed, layed out, installed, or serviced: residential
comercial, or industrial, interior/exterior lighting
systens

Designed, layed out or installed: electrical heating
systems and controls

Diagnosed trouble, serviced or repaired: electronic
corrmnications equipment

Diagnosed trouble, serviced or repaired: alectrical
appliances, power tools (portable and stationary)
Layed out and installed: X-Ray, radio/TV transmitter
or hazardous location wiring systems

Installed or maintained: power station or transmission
line power distribution equipment (exterior)

Please list any other major types of electrical tasks you have
perfermed in the last two yearss

Layed out and instalied girders, beams, supports, braces,
etc. on the job or at the shop {plant)

Spot welded metal studding and other structural mambers
on the job or at the shop (plant)

Cut metal to specified size using acetylene and/or car-
ton and steel elactrode arc method
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Walded sheet-mstal objects made of such metals as
aluminum, brass, iron and steel, or of such alloys
as dural, monel, and stainless steel

Welded with oxy-acetylene

Welded with electric arc :

Welded with resistance walding method

Welded with heliarc

Inspacted and tested welds

Brazed ai.d soldered structural members

Layed out and welded Pipe

Hard surfaced and heat-treated metalic objects

Miscellaneous Activities

i

N
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Riggad and hoisted materials

Constructed or erected scaffolding

Drew, sketched plans

Estimated materials needed for a job

Gave written instructions

Received written instructions

Received oral instructions

Outlined facts in clear, logical order

Used handbooks, mamuals, catalogves, etc.

Prepared taechnical reports in veiting

Developed specifications and schedules

Oparated lifting devices: cranes, winch, block and
vackle, chain hoist, etc.

Read blue prints

Estimated time needec to do a job

Estimated work forcs needed to compiete a job

Gave oral instructions )

Collected information, obtained facts and ideas
Prepared charts, graphs, end pictures

Used commnication equipmant s telephone, teletype, etc.

Please list any other major types of miscellaneous tasks you have

performed iv the last two yoars:
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IRON WOR{ERS' QUESTICNNAIRE

If you have performed a task on your job in the past two
years check (x) YES. If nmot (x) ND. Please check all items
elther YES or NO,.

YES N

Erected, assembled, or installed fabricated structural
metal products in the construction of tuildings, bridges,
aic,

Erected, assembleu, or installed metal storage tanks
Installed steel doors and frames, stairways, catwalks,
floor gratings, ladders, metal cabinets, etc.

Erscted, assembled, or installed crane runways or other
heavy equipment supports

Installed sieel floor or roof decking

Installed metal products by setting them in concrete

Cut, shaped, placed and tied reinforcing rod or steel
mesi

Installed lamp posts, gates, fences, and decorative iron
works

Installed aluminum, brass, coppsr and bronze metal shapes,
framas, and panels (curtain wall, window wall)

Please 1list any other major types of iron working tasks you have
performed in the past two years:

Hiscellangsous Activities

Rigged and hoisted materials

Constructed cr eracted scaffolding

Drew, sketched plans

Estimated materials nesded for a job
Gave written instructions

Received written instructions

Received oral instructions

Outlined facts ir clear, logical order
Used handbooks, manuals, catalogues, etc.
Prepared technical reports in writing
Operated 1lifting devices: cranes, winch, block and
tackle, chain hoist, etc.

Developed specifications and schedules

RERRRRERRE
NERRRRERRN
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Estimated time needed to do a job

Estimated work force needed to complete a job

Gave oral instructions

Collected information, obtained facts and ideas
Prapared cneits, graphs, and pictures

Used commnication equipment: telephone, teletype, etc.

Please list any otier major types of miscellansous tasks you have
performed in the last two ysars:

o
'
[}
'
'

B

Layed out and installed girders, beams, supports, braces,
etc. on the job or at the shop (plant)

Spot welded metal studding and other structural rembers
on the job or at the shop (plant)

Cut metal to specified size using acetylene and/or car-
bon and steel electrode arc method

Welded sheet-mstal objects made of such metals as
aluminum, brass, iron and stesl, or such alloys as
dural, rmonel, and stainless steel

Welded with oxy-acetylene

Welded with electric arc

Welded with resistance welding method

Welded with heliarc

Inspected and tested welds

Brazed and soldered structural members

Layed out and welded pipe

Hard surfaced and heat-treated metalic objects

I ' '}

Please list any other major types of welding tasks you have per-
formed in the past two years:

!

-~ owew

i

»e

PAINTERS' QUESTIONNATRE

If you have performed a task on your job in the past two
years check (x) YES. If not (x) NO, Pleass check all items
either YES or NO.
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Prepare surfaces of tuildings and other siructures for
a finish

Covered interior of rooms with paper, fabric, vinyls,
or othar materials

Applied paint, varnish, enamel, lacquer and similar
naterials to surfaces

Mixed ard matched colors or paint

Patched plaster surfaces

Pleass list any other major types of painting, paperhanging or
related tasks you have perfromed in the last two years:

AN

Miscellaneous Activities

YES

8

Rigged and hoisted materials

Constructed 2r erected scaffolding

Drsw, sketched plans

Estimated matarials needed for a job

Gave written instructions

Received written instructions

Received oral instructions

Outlined facts in clear, logical order

Used handbooks, manuals, catalogues, etc.

Prepared technical reports in writing

Developed specifications and schedules

Operated 1lifting devices: cranes, winch, block and
tackle, chain hoist, etc.

Read blie prints

Estimated time needed to do a job

Estimated work force needed to complete a job

Gave oral instructions

Collected information, obtained facts and ideas
Prepared charts, graphs, and pictures

Used corrmnication equipment: telephone, teletype, etce.

s 3 x { ] ' ' | ' ! } l l

RERRERRRERE

NERREE
NERRER

Please list any other major types of miscellaneous tasks you have
performed in the last two years:
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PLASTERERS' QUESTIONNAIRE

If you have performed a task on your job in the past two
years check (x) YES. If not (x) WO. Please check all items
either YES or NO,

YES

anme—-
——-ctve

NO

Applied plaster to interior walls and ceilings
Applied decorative texture to plaster surfaces
(stipple, swirl, etc.).

llixed and transported plaster materials on the job
Sprayed plaster on wolls, ceilings, and structural
sections of buildings

Applied stucco to exterior walls

Formed and cast ornamental designs in plaster

Holded decorative cornice work, paneling, or recesses
for indirect lighting

Please list any other major types of plastering tasks you have
performed in the last two years:

—

Miscellaneous Activities

G
8

NERRERREREY

Rigged and hoisted materials

Constructed or erected scaffolding

Drew, sketched plans

Estimated materials needed for a job

Gave written instructions

Received written instructions

Raceived oral instructions

Outlined facts in clear, logical order

Used handbooks, maruals, catalogues, etc.

Used communication equipment: telephone, teletype, etc.
Davasloped specifications and schedules

Operated lifting devices: cranes, winch, block and
tackle, chain hoist, etc.

Raad blue prints

Estimated time needed to do a job

Estimated work force naeded to complete a job

Gave oral instructions
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Collected information, obtained facts end ideas
Prepared charts, graphs, and pictures

Please list any other major types of miscellansous tasks you
have performed in the last two years:

PLUMBERS!' QUESTIONNALRE

If you have performed a task on your job in the past two
years check (x) YES. If not (x) N0. Please check all items
either YES or NO,.

CYEB N

Installed pipe systems, water, steam, air, sewage, etc.
Caulked horizontal and vertical cast iron joints
Mads up screw pipe work

Layed out house sewer

Vented plumbing systems

Tested roughing-in work

Connected to city water main

Fabricated connections in brass and copper pipe and
tubing

Altered and repaired existing pipe systems

Installed hot water supply systems in large buildings
and residential structures

Installed pneumatic ccld water system

Installed lead sheets. flashing, etc.

Installed garage, vellar, or other special floor drains
Installed vacuv': cleaner systems

Installed water supply systems

Installed sewer ejectors

Installed bidlets

Installed hot water incinerator system

Installed gasoline pumps

Tested water conditions (Bacteriology)

Inspected and tested plumbing installations

Operated plumber's furnace

Cut, reamed, threaded, and bent wrought iron pipe
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Roughed-in work { .rains, ground lines, soil stacks,
ventilation) for Durham work small residential struc-
tures and mlti-level or multi-unit structures
Roughed-in water supply lines

Installed range boiler and gas heater

Installed plumbing fixtures, appliances, and heating
and refrigeration units

Installed return hot water systems

Installed inserts in forms for concrete work
Installed batteries of showers and urinals
Installed filters

Installed rust preventors

Installed swimming pool equipment

Installed hydraulic rams

Installed ice water system

Installed salt water system

Installed acetylene gas system

Installed hard and soft water system

| 1]

EERRERERRN

Please list any other major Lypes of plumbing or pipefitting tasks
you have performed in the last two years:

ROOFERS!' QUESTIONNAIRE

If you have performed a task on your job in the past two
years check (x) YES. If not (x) NO. Please check all itenms
either YES or 0.

YES NO

Applied built-up asphalt, tar, and gravel rocfs, to
buildings

Operated tar heater

Installed gutters and downspout

- Water-proofed and dam-proofed walls, roofs, and other
building surfaces

Applied metal roofs

Repaired roofs

Installed composition roofing (all types) to surfaces
of roofs

Installed metal flashing where necessary

—— o
———
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Applied tile, terra cotta, and asbestos shingles to
rocf surfacss
- Applied wood shingles and/or shakes
Please list any other major types of roofing tasks you have per-
formed in the last two years:

Miscellaneous Activities

8
g

Rigged and hoisted materials

Constructed or erected scaffolding

Drew, sketched plans

Bsvimated matsrials needed for a job

Gave written instructions

Received written instructions

Receivad oral instructions

Ovtlired facts in clear, logical order

Used handbooks, manuals, catalogues, etc.

Prepared technical reports in writing

Developed specifications and schedules

Operated lifting devices: cranes, winch, block and
tackls, chain hoist, etc.

Read blue prints

Estimated time needed to do a job

Estimated work force needed to complete a job

Gave oral instructions

Collected information, obtained facts and ideas
Prepared charts, graphs, and pictures

Used commnication equipment: telephone, teletype, etc.

1
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Please list any other major types of miscellaneous tasks you have
performed in the last two years:




SHEET METAL AND HEATING WORKERS'! QUESTIONNATRE

If you have performed a task on your job in the past two
years check (x) YES. If not (x) . Please check all items
either YES or NO.

YES IO

-geemee Lsepmss

Fabricated and installed ducts which are used in
ventilating, air conditioning, and heating systems
Fabricated and installed sheet metal roofing
Fabricated and installed commercial stainless steel
kitchen equipment

Fabricated and installed metal framework associated
with sign and display construction

Made alterations and repair on existing sheet metal
work

Installed or serviced controls: electric

Installed or serviced controls: pneumatic
Fabricated and installed partitions, sheet metal
shelves, clutes, etc.

Inspected sheet metal work

Placad sheet metal piling into ground around excava-
tion to prevent cave-in

Fabricated and installed metal siding and trim

Please list any other major types of sheet metal tasks you have

performed

in the last two years:

Miscellaneous Activities

NO

Rigged and hoistad materials
Constructed or erected scaffolding
Drew, sketched plans

Estimated materials needad for a job
Gave written instructicns

Raceived written instructions
Received oral instructions
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Outlined facts in clear, iogical order

Used handbooks, manuals, catalogues, atc.

Prepared technical reports in writing

Developed specifications and schedules

Operated lifting devices: cranes, winch, bloclk and
tackle, chain hoist, etc.

Read blue prints

Estimated time needed to do a job

dstimated work force needed to complete a job

Gave oral instructions

Collected information, obtainc< facts and ideas
Preparad charts, graphs, and pictures

Used commnication equipment : telephone, teletype, etc.

LET
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Please list any cther major types of miscellaneous tasks you have
performed in the last two years:

G

Layed out and installed girders, beanms, supports, braces,
etc. on the job or at the shop (plant)

Spot welded metal studding and other structural members
on the job or at the shop (plant) :

Cut metal to specified size using acetylerz and/or car-
bon and steel electrode arc method

Welded sheet-metal objects made of sucii metals as
aluminum, brass, iron and steel, or such alloys as
dural, monel, and stainless steel

Welded with oxy-acetylene

Welded with electric arc

Welded with resistance welding method

Welded with heliarc

Inspected and tested welds

Brazed and soldered structural members

Layed out and welded pipe

Hard surfaced and heat-treated metaiic objects

NERRREY
NERERRN

Please list any other major types of welding tasks you have per-
formed in the past two ysars:
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APPENDIX B

TRADES PERFORMING VARIOUS TYPES OF TASKS

Carpenters

Lay out building

Excavate for footings and foundation

Strip forms

Construct runwayvs and ramps

Lay out and frame roofs °

Fabricate light roof trusses

Apply xoofing

Build entrances and porches

Hane window sash

Install wall boards

Apply door trim

Apply ceiling tile and trim

Install baseboards

Apply wall panels (plywood, masonite, etc.)

Install kitchen cabinets

Install newel posts and hand rails

Install fioors (Asbestos, asphalt, vinyl, tile,
l:ivoleum, etc.) ‘

Construct with heavy timbers (including laminated beams)

Fabricate cabinets and mill work

Construct window and sash

Fabricate interior jambs and linear trim

Prime (paint) bace coat on wood materials

Apply metal finishes

Fabricate paneling (mill work}

Alter and repair existing structures

Determine soil conditions and drainage

Lay out and construct concrete forms

Frame sills, girders, joists, subfloors

Frame sidswalls, interior walls, apply sheathing

Install window and door frames

Apply side wall covering

Install cornices

Apply lath and plaster bases

Install door and window jambs

Install linen closets

Inctall stairs (finished)

Install floors (wood)

Hang doors

Install haxdwood (hinges, catches, locks, etc)

Install piles and pile foundations
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Carpenter continued

Build towers and bridges

Construct exterior door and window frames
Fabricate cabinets and cases

Apply varnish, paint, etc¢. {finish er final coat)
Fabricate csbinet and built-in stock /mill werk)
Fabricate stairwork (mill work)

Cement Workers

Mix concrete on the job

Transpcrt concrete (plant to job site)

Prepare and finish concrete flooys, walls, etc.,
in multi-level buildings

Prepare and finish concrete on water resource
projects (small dams, irrigation ditches, storage
tanks) _

Prepare and finish concrete paving, walks, curbs

Prepare concrete mix at plant

Sample and test concrete

Prepare and finish concrete floors, walls, etc., in
residential homes

Operate power vibrxators

Finish air-entrained concrete

Prepare and finish concrete project on farms

Prepare and apply shotcrete

Eiectricians

Design circuit, conduit, or duct layouts for residential,
commercial, or industrial buildings

Wire in raceways

Install temporary comstruction wiring

Install, connect. or repair: single or multiphase
distribution transformers

Install open wiring

Lay cut, instell, or maintain: DC or single and multi-
phase AC, branch or feeder circuits

Lay out or install: electricai/electronic signal
systems (P.A., telephone, radio, T.V.)

Install switches and outlets

Install equipment and appliances

Lay out and assemble or install: electrical/electronic
signs and controls
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Electricians continued

Diagnose trouble, adjust or service: eiectricai/eiectronic
motur and equipment controls (Manual, semiautomatic,
or automatic) and/or instruments

Install or repair: DC, single or multi-phase AC motors,
generators, and controls

Rewind DC, single, and multi-phase AC motors, generators,
or transformers

Operate plant: including reading of load graphs and
power surveys; maintaining voltage regulation; inspec-
tion of circuit breaker systems, etc.

Install interior industrial power systems: (steanm
plants, hydraulic plants, diesel plants, gas turbine
plants and atomic plants)

Install cable wiring

Install underground/underwater wiring

Install surface wiring

Lay out, install, and/or repair single, multi-phase
AC service and metering equipment

Install or service: DU or single and multiphase AC
pover distribution control equipment

Install overhead services

Install underground services

Install high voltage services (2,300 volts and above)

Design, lay out, install, or service: residential,
commercial or industrial, interior/exterior lighting
systems

Design, lay out, or install: electrical heating sys-
tems and controls

Diagnose trouble, service, or repair: electronic
communications equipment

Diagnose trouble, service, or repair: electrical
appliances, power tools (portable and stationary)

Lay out and install: X-Ray, radio/T\' transmitter or
hazardous location wiring systems

Install or maintain: power station or transmission
line power distribution equipment (exterior)

Ironworkers (Structural, Ornamental, Reinforcement)

Erect, assemble, or install fabricated structural
metal products in the construction of buildings,
bridges, etc.

Erect, assemble, or instsll metal storage tanks
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Ironworkers continued

Install steel doors and frames, stairways, catwalks,
floor gratings, ladders, metal cabinets, etc.

Erect, assemble, or install crane runways or other
heavy equipment supports

Instzll steel floor or roof decking

Install metal products by setting them in concrete

Cut, shape, place, and tie reinforcing rod or steel
mesh

Install lamp posts, gates, fences, and decorative
iron works

Install aluminum, prass, copper, and bronze metal
shapes, frames, and panels (curtain wall, window
wall)

Masons and Bricklayers

Lay out and install masonry and stone venecer walls

Cut masonry units

Set bearing plates for beams into masonry

Install pre-cast masonry units

Lay out, install, and finish steps, floors, walks, etc.

Lay out and install facing tile (exterior and interior)

Painted concrete surfaces

Sand blast exterior walls

Apply te- razo floors

Install fire brick and refractory brick lining

Install tilt-up masonry slabs

Mix and temper mortar

Lay cut and install solid or cavity masonry walils
(interior or exterior)

Lay out and install fireplaces, chimneys

Apply waterproofing to masonry surfaces

Wash, point, and caulk masonry work

Repair and maintain masonry structures

Grind and polish stone slabs

Painters and Paper llangers

Prepare surfaces of buildings and other structures
for a fini<h

Cover interior of rooms with paper, fabric, vinyls,
or other materials




Painters and Paper Hangers continued

Apply paint, varnish, enamel, lacquer and similar materials
to surfaces 94.4

Mix and match colors of paint 83.3
Patch plaster surfaces 100.0

Plasterggg

Apply plaster to interior walls and ceilings 100.0
Apply decorative texture to plaster surfaces
(stipple, swirl, etc.) 93.3
"'~ and transport plaster materials on the job 50.0
« ay plaster on walls, ceilings, and structural .
sections of buildings 86.7
Apply stucco to exterior walls 100.0
Form and cast ornamental designs in plaster 38.5
Mold decorative cornice work, paneling, or
' recesses for indirect lighting 69.2

Plumbers and Pipe Fitters

Install pipe systems which carry water, steam, air,

sewage, etc. 100.0
Caulk horizontal and vertical cast iron joints 90.9
Make up screw pipre work 100.0
Lay out house sewer 66.7

Vent pluvmbing systems : 90.0
Test roughing-in work 100.0
Connect to city water main 33.3
_ Fabricate connections in brass and copper pjpe and
‘ ; tubing 90.90
‘ Alter and repair existing pipe systems _ 100.0
e Install hot water supply systems in large buiidings
- aud residential structures 100.0
Instail pneumatic cold water system 60.0
] Instzll lead sheets, flashing, etc. 88.9
Install garage, cellar, or other special fioor drains 70.0
Install vacuum cleaner systems 00.0
' Install water supply systems 100.0
X Install sewer ejecto.s 37.5
Install bidlets 56.0

Install hot water incinerator system 00.0
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Plumbers and Pipe Fitters continued

Install gasoline pumps

Test water conditions (bacteriology)

Inspect and test plumbing installations

Operate plumber's furnace

Cut, ream, thread, and bend wrought iron pipe

Rough-in work (dreins, ground lines, soil stacks,
ventilation) for Durham work, small residential

~ structures and multilevel or multiunit structures

Rough-in water supply lines

Install range boiler and gas heater

Install plumbing fixtures, appliances, and heating
and refrigeration units

Install return hot water systems

Install inserts in forms for concretée work

Install batteries of showers and urinals

Install filters

Install rust preventors

Install swimming pool equipment

Install hydraulic rams

Install salt water system

Install ice water system

Install acetylene gas system

Install hard and soft water system

.. Roofing Workers

Apply built-up asphalt, tar, and gravel roofs to
buildings

Operate tar heater

Install gutters and downspout

Water-proof and damp-proof walls, roofs, and other
building surfaces

Apply metal roofs

Repair roofs

Install composition roofing (all types) to surfaces
of roofs

Install metal flashing where necessary

Apply tile, terra cotta, and asbestos shingles to
roof surfaces

Apply wood shingles and/or shakes




Sheet Metal Workers

Fabricate and install ducts which are used in ventilating,

air conditioning, and heating systenms

Fabricate and install shcet metal roofing

Fabricate and install commercial stainless steel
kitchen equipment

Fabricate and install metal framework associated with
sign and display construction

Make alterations and repair on existing sheet metal
work

Install or service controls: electric

Install or service controls: pneumatic

Fabricate and install partitions, sheet metal shelves,
chutes, etc.

Inspect sheet metal work

Place sheet metal piling into ground arsund excavation
to prevent cave-in

Fabricate and install metal siding and trim




APPENDIX C

FORMATION UTILIZED TO CONCEPTUALIZE TASK

IN
ION QUESTIONNAIRE AND KNOWLEDGE CHECK LIST

SOURCES OF
FICA

0
TDENTIFIC!

Courses of Study and Training Manuals

Courses of study from the Division of Vocationzl, Technical, and
Adult Education, Spokane Community College, Spokane, Washington.

Carpentry, Cabinet, and Detail Millwork, Course outline,
1966

Sheet Metal, Course outline, 1966

Basic Drafting and Design, Course outline, 1966
Combination Welding, Course outline, 1966
Architectural Drafting and Design, Course cutline, 1966
Industrial Crafting and Design, Course outline, 1966

Courses of study from the nivision of Vocationd, Technical, and
Adult Lducation, Dade County Public Schools, Miami, Florida.

Ca:" ntry, 916V (Carpenters Apprentice 1): Course 926-1
Carpenters' Apprentice 2: Course 926-2
Apprentice Electrician Construction Wireman: Course 932

Electrical Construction Wireman Apprentice 1: Course
932-1

Electrical Construction Wireman Apprentice 2: Course
932-2

Plumbing and Pipe Fitting: Course 962-1
Plumbing and Pipe Fitting: Course 962-2
Plumbing and Pipe Fitting: Course 962-3
Roofers' Apprentice 1: Course 971-1

Roofing, VIE 081: Course 971-2
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Ironwork; Ironworkers Apprentice 1: Course 951-1

Ironwork, re 2: Course
951-2

Ironwork, VIE 046; I[ronworkers Apprentice 3: Course
951-3

Sheet Mstal Work, 985V; Sheet Metal Apprentice 1: Course
977-1 .

Sheet Metal Work, 985V; Sheet Metal Anprentice 2: Course
977-2

Welding, 994V; (Basic Skills and Technology for Arc
¥Kelding): Course 057

Welding, 994V; (Basic Skills and Technology for Oxyacetylene
Welding): Course 059

Painting and Decorating (Painters and Decorators Apprentice
1): Course 968-1

Painting and Decorating, 965V (Painters and Decorators
Apprentice 2): Course 968-2

Plastering (Plasterers' Apprentice 1): Course 958-1

Courses of Study from the Departments of Labour and Education,
Province of British Columbia, Victoria, B.C.

Lathing: Programme of Studies and Schedule; Years I, II,
and III, 1960.

Millwork and Joinery: Course of Study for Pre-Employment
Training, 1960.

Millwork and Joinery: Trade Amalysis, 1960.

Millwork and Joinery Apprentices: First, Sec:'nd, Third,
and Fourth Year Night School, 1960.

Tentative Outline of the Training Programme™ for Carpenter
Apprentices, 1959.

Overall Course of Study for Plasterers Apprentice.

Overall Course of Study for Bridge and Structural Steel
Erectors and Fabricators (Field) Apprentice
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Courses of Study from the State Department of Education,
Division of Vocational Educatior, Trade, and Industrial
Education Service, Salem, Oregon.

Course of Technical Information for Carpenter Apprentices,
1958,

Course of Technical Information for Lather Apprenticez, 1951.
Courses of Study from the Ohio Trade and industris® E£ducation
Service, NDivision of Vocational Educction, Stole Department of
Education, Columbus, Ohio.

Electric Lineman, Seriecs iCO,

Electric Lineman, Series 200,

Flectric Lineman, Series 300,

Electric Lineman, Series 400,

Residential Wiring, 1954,

Basic Electricity, 1953,

Understaiding Radio, 1953.

2

Electronics, 1958.

Basic Instructional Units for the Electrical Trade

R

UERAAR

Electronics, Basic Electricity, 1962.
Bricklaying I, 1954,
Bricklaying II, 1555,

Tentative Qutline of a Course of Study in Plumbing Shop
Practice, 1963.

Plumbing I, 1953.
Plumbing II, 1953.

State Department of Labor and Industries, Washington State
Apprenticeship Council, Oiympia, Washington.

Spokane Area Piumbing and Pipefitting Apprenticeship
Standards: Plumbers and Steamfitters, 1965.
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Spokané Masonry Apprenticeship Standards: Bricklayer,
Tile Setter, Terrazzo Worker, Cleaner, Pointer, and
Caulker, :964.

Northeastern Washington-Northern Idaho Sheet Metal
Apprenticeship Standards: Sheet Metal, 1965.

Spokane Area Bridge, Structural, and Grnamental Iron-
workers Apprenticeship Standards: Ipmn Workess, 1965.

Epokane Area Carpunters Apprenticeship Standards:
Carpenters and Miilwrights, 1965.

Spokane Area Electrical Apprenticeship Standards:
Construction Electrician; Sign Electrician; Moteor
Winder; Radio, Television, Appliance, and Electronic
Serviceman, 1963.

RN

National Apprenticeship and Training Standards.

National Apprenticeship and Training Standards for the
Electrical Contracting Industry, Washingt a, D.C.:

U. S. Dept. of Labor, Bureau of Apprenticuship and
Training, 1957,

S A

National Apprenticeship and Training Standards for the
Sheet Metal Industry. Washington, D. C.: U. S. Dept. of
Labor, Bureau of Apprenticeship and Training, 1965.

National Pricklaying Apprenticeship Program and
Standards. Washington, D. C.: U. S. Dept. of Labor,
Bureau of Apprenticeship and Training, 1962.

National Standards of Apprenticeship for the (rafts of
the Plastering Industry. Washington, D. C.: U. S. Dept.
of Labor, Bureau .of Apprenticeship and Training, 1955.

National Apprenticeship and Training Standards for

Cement Masonry, Asphalt, and Composition Trade. Washing-
ton, D. C.: U. S. Dept. of Labor, Bureau of Apprentice-
ship and Training, 1960.

U. S. Department of the Air Force, OJT Programs. The U. S.
Air Force OJT Programs proved to be the most comprehensive of
any of the programs anaiyzed by the research group.

Department of the Air Force. Sheet Metal Worker: OJT

Program No. JC 53330/50. U. S. Government Printing Office,
Washington, D. C., September 1962,
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Department of the Air Force. Apprentice Electrician:
OJT Program No. JB 54230Z. U, S. Government Printing
Office, Washington, D. C., January 1963.

Department of the Air Force. Electrician/Llectrical Tech-
nician: OJT Program No. JC 54250/70Z. U. S. Government
Printing Office, Washington, D."C., July 1963,

Department of the Air Force. Painter: 0JT Program No.
JC 55231/51. U. S. Government Printing Office, Washington,
D. C., June 1963, : :

Department of the Air Force. Electrical Power Production
Specialist: OJT Program No. JP 54350. U. S. Government
Printing Office, Washington, D. C., September, 1961.

Department of the Air Force. Masonry and Concrete Worker:
0JT Program No, JCS51321/52. U. S. Government Printing
0ffice, Washington, D. C., June 1963.

Department of the Air Force. Plumbing Specialist and
Plumbing Supervisor (CDC 55255): OJT Program No. JC
56450Z/70Z. U. S. Government Printing Office, Washington,
D. C., May 1963.

U. S. Office of Education Program Materials

U. S. Department: of Health, Education and Welfare, Office
of Education, Electrical Technology: A Suggested 2-Year
Post High School Curriculum, OE-80006, U. S. Government
Printing Office, Washington, D. C., 1960.

U. S. Department of Health, Education, and Welfare, Office
of Education, Electronic Technology: A Suggested 2-Year
Post High School Curriculum, OE-800009, U. S. Government
Printing Office, Washington, D. C., 1960.

Technical Publications

Abbott, Arthur L., and Charles L. Smith. National Electrical
Code liandbook. Ninth Edition. New York: McGraw-Hili Book
Company, 1957.

Althouse, A. D., and C. H. Turnquist. Modern Welding Practice.
Chicago: The Goodheart-Wilcox Company, Inc., 1958.
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Baker, L.‘P., and H. S. Langland. Architectural Metal Handbook.
Chicago: Lakeside Press, 1952.

Basic TIG Welding, Tungsten, Inert-Gas, Shielded-Arc. Albany:
Deimar Pubiishers, Inc., 1962. -

Bricklaying: Practical and Related Instruction. Albany: New
York State Vocational and Practical Arts Association, Delmar.
Publishers, Inc., 1949.

Carpentry. Technical Manual. Department of the Army Technical
Manual (TM5-226). Department of the Air Force Technical Order
(YO 00-25-102). War Department, May 6, 1943.

Cement Mason's Manual for Residential Comstruction. Chicago:
Portland Cement Association, 1960.

Concrete Technology. Chicago: Portland Cement Association in
cocperation with the National Ready Mixed Concrete Association,
1965.

Construction Industry Opportunities Through Apprentice Training.
Washington, D. C.: The Associated General Contractors of
America, 1962.

Cooke, Nelson M., Dasic Mathematics for Electronics, 2nd Edition,
New York: McGraw-Iiil1 Book Co., Inc., 1960.

Counselors Guide to Apprenticeable Occupations. Denver, Colorado:
Colorado Apprenticeship Council, Colorado Industrial Commission,
1964,

D'Arcanglo, B., D'Arcangelo, Benedict, and Guest, J. R., Blue-
print Reading und Sketching: Plumbing Trades, Residential-
Commercial, Albanv, New York: Delmar Publishers, Inc., 1956.

Daugherty, James 5., and Powell, Robert E., Sheet-Metal, Pattern
Drafting and Shop Problems, Peoria, Illinois: Chas. A. Bennett
Co., Inc., 1959,

General Drafting, Department of the Army Technical! Manual,
(TM 5-230) Department of the Air Force Technical Order, (TO
00-25-103) .

Giachino, J. W., and Others. Welding Skills and Practices.
Chicago: American Technical Society, 1965 Edition.

Graham, Frank D., and Emery, Thomas J., Audel’s Plumbers and
Steam Fitters Guides, Vols. 1-4, New York: Theodore Audel and
Company, 1949,




Graham, Kennard C., Industrial and Commercial Wiring, Chicago:
tion, 1563.

American Technical Society, 2ad Ldi

Graham, Kennaxd C., Interior Electric ¥iring: Part One, Resi- .
dential. Chicago: American Technical Society, 6th Edition, 1961.

Graham, Kennard C., Mational Electrical Code and Blueprint
Reading, Chicago: American Technical Society, 3rd Edition, 1965,

Graham, Kennard C., Understanding and Servicing Fractional
Horsepower Motors, Chicago: American Technical Society, 1961.

Heiner, G. W., Dunlap, C. H., and Jones, C. S., How to Read

Electrical Blueprints, Chicago: American Technical Society,
2nd Edition, 1963,

The Intermational Association of Bridge Structural and Ornamental
Ironworkers, Structural Steelwork Manual, St. Louis: The
Association, 1959.

Jarvis, William D., Painting and Decorating Encyclopedia,
Chicago: ‘Goodheart-Willcox Company, Inc., 1959,

Jefferson, T. B., and Gorham Wood, Metals and How to Weld Them,

Cleveiand, Ohio: The James F. Tincder Avenue lielding Foundation,
1955,

Kaberlein, Joseph J., Air Conditioning Metal Layouts, Milwaukee:
Bruce Publishing Company, 1941.

.

Manas, Vincent T., National _Plumbing Code liandbook, Based on
NPC ASA A40-8, New York: McGraw-Hill Bpok Company, Inc., 1957.

McCawley, James, Roofing,’ Estimating, Applying, Repairing, :x_
Chicago: Shelter Publications, 1959. R

Newbecker, William, Sheet Metal Kork, Chicago: Americzn Technical
Society, 1941.

O'Donnel, L. H., lieading Engineering Drawing, A Basic Systems
Program, New York: Basic Systems, Inc., 1962.

The Oxy-Acetylene Handbook: A Manual on Oxy-Acetylene Weldin
and Cutting Procedures, New York: Linde Air Products Company,

1960 Editaion.

Painting and Decorating Cgaftsman's Manual and Textbook, New

York: Theodore Audel and Company, 1949.
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Planning the Pre-Job Program for Brickmason Apprentices,
Washington, D. C.: National Joint Bricklaying Apprenticeship
Committee, 1961.

The Red Book of Bood Lathing and Piastering Practices, Chicago:
United States Gypsum Company, n.d. ’

Rice, llarold S., and Knight, Raymond M., Ipcﬁnical Mathematics,
2nd Edition, New York: McGraw-Hill Book Company, Inc., 1963.

Sheet Metal Workers and A renticeship Training, Washington,

D. C.: Sheet Metal Workers' International Association (AFL-CIO)
Research and Education Departmen;, 1959.

Townsend, S. B., Carpentry, Chicago: American Technical Society,
1945,

U. S. Department of Labor, Bureau of Apprenticeship and Training,
Anprenticeship and Training in Masonry Comstruction, Iashington,
D.C.: Bulletin-T-151, 1961.

U. S. Department of Labor, Dictionary of Occupational Titles,
Volume 11: Occupational Classification and Industry Index,
Washington, D. C.: U. S. Government Printing Office, March,
1965.

U. S. Department of Labor, Occupational Outlook liandbook,
Washington, D. C.: U. S. Government Printing Office, 1963-64.

U. S. Department of Health, Education, and Welfare, Office of
Education, Division of Vocational Education, Electrical and
Electronic Technologies: OE-80004, Washingtom, D. C.: U, S.
Government Printing Office, 1964.

U. S. Department of Health, Education, and Welfare, Office of
Education, Division of Vocational Education, Mechanicaligzgfting

and Design Technology: OE-80000, Washington, D. C.T U. S.
Government Printing Office, 1964.

Van Den Branden, F., and Knowles, ii., Plastering Skill and
Practice, Chicago: American Technical Society, 1954.

Vogt, L. F., Fundamentals of Sheet Metal Layout, Basic Systems
Program, New York: Basic Systems, Inc., 1964.

Wass, Alonzo, ard Sanders, Gordon A., Building Construction:

Roof Framing, Englewood Cliffs, New Jersey: Prentice-Hall,
Inc., 1960,
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ated with Perfornance of Major Types of Building Trades uEcho.:vmouEucm e erANTE,
y . T SEEN erANTED?
Work. Project No. LRD-257-65 ] Ve e (Cloet ong

s. auTuem® Bakamls, »1lliam A.

1. oavg Decenber/1966 [s. pasinavion

and huhl, Robert E.
4. REFERENCES

1. ARPOART/SRAIGS N0, 7

11. CONTRACT WO. r Sl <

' pusLicaTion Mtk Identification of Task and knowledge Ciuste
Associated with Performance of Major Tvpes of Building Trad

13. EOITORIM N A Tas
1s. eusuiswen Dept. of Education, ihash. State U, P"ullman, Wash.

OATE, HAME, AND COMPLETE ADORESS OF
AUTHORITY

TYPS OF RELEASE

S
S

1S, ABSTRACT (230 werse mus.)
to building trades workers.,
nainters, sheet metal worhers, and heating workers.

of major tasks.
science, and communication knowledpes were detined.

The purpnse of this project was to identify clusters of Liowledges widely useful

By questionnaires and interviews, up-to-date facts were
ohtained regardine major tyncs of tasks performed by a representative sample of brick
layers, carpenters, cement finishers, electricians, iron workers, plasterers, plumbers,
On the bases of that information,

a jury compriscd of vocational teachers, a scientist, a mathermatician, language arts
specialist, employees, anl supervisors identified knowledges associated with performance
Fror interpretation of that data, clusters of widely usefvl mathematics,
It is assumed that, along with
requisite skills, acauisition of such knowledeges will help punils succeed in entry jobs
and serve as bases for retraining, occupational mobility, and career-long advancement.
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INSTRUCTIONS S0R COMBLETING SRIC DOCURENT RESUME

The resume is to be used for seving summasy data and information sbow each document acquired, peocessed, and stoced within the
ERIC system. In addition te serving as a permancat record of each document ia the collection, the resume is also the pimacy meaas of
dissemisation. The upper lefs corner of the foem (fielda 1414) is deaigned'to conform to descciptive catalogisg standasds aetforthby the
Committes o Scieatific and Techaicsl lnformatios (COSATI). Read the following instructions and complete the resume aa directed.

A. GEHERAL INSTRUCTIONS:

1. Read each eatry poist. If any poiat is not applicable,
place “N.A.* in the appropriate field. Except for those which
you are instructed to leave hlank, all ficlds must be completed
with eithet the e quited information or *N.A.»

2. Ester dste of coapletion of the reaume in space provided
in uppet right coener.

3. Eatty must fit into space provided; if neccasaty s
standardized abbreviation as cited by the Ameticao Psyckslogi-
cal Aasocission Publication Manual. (Publication Manual may be
obtained from the American Psychological Associstion, Order
Department, 1200 1 7th Street, NW., Washington, D.C. 20036.)

B. SPECIFIC INSTRUCTIONS:

Field 1. Accession No.: Leave blank. A permanent ED oum*
ber will be assigned to each teport and attendaot documentation
reconds aa they are processed in the ERIC system.

Field 2. ERIC Satellite Code: Enter 3-digit code number aa-
sigaed by ERIC ¢o clearioghouse operation. If no code hay been
assigaed, leave blank.

Field 3. Cleatinghouse Conttol Mo.: If you are actiog as a
cleatinghouse, ester the identifying number you have aasigned to
the document.

Field 4. Sousce: Enter corpotate author, corporste source, of
institutional affiliation of the author who otiginsted the document.
Inciude complete came and complete address of source, where
posaible. The Atomic Energy Commission Cotporate Authot,
Eotties, TID-5059 (Gth Rev.) will be the authotity for corporste
source citations. (AEC Corpotate Author Entries may be obtained
from Cleariogl.ouac for Federal Scieotific aod Techaicel 1nfma-
tion, National Buresu of Standards, U.S. Department of Commetce,
Springfield, Virginia.) ,

Field 5 Title: Enter full document tisle. If document com-
peisea only z portion of the total publication o release, refer to
ficld #12. laclude subtitles if they add significantly to infor-
mation io the title proper.

Entet volume numbera of f&rt numbers, where applicable, as
20 added eotry followiog the title.

1f the decument has beeo identified with a project numbet,
emter the project number as an added entry following the volume
ot part oumbera.

Include the type of teport (whether proposal, in-progress,
final, follow-up) aa an added entey following the project numbes,
where applicable. Following the type of repoet, entet tbe inclu-
sive dates covered by the tepost, by month and year. (Example:

1/63 = 7/65.)

Field 6. Authot(s): Enter peracos! authoe(s) (cogporate author
ia eoteted o ficld #1), last name firat. (Example: Doe, Jobn.)

1€ two authora ste giveo, enter both. In the case of cheee of
more authora, list only che pridcipal author feliowed by **snd
others, ot, if ao peincipal autbor has Leen deaignated, the
first suthor gives followed by "and othera.” (Example: Doe,
John and othrers.)

Field 7. Date: Emter date of telease of document by month
and year. (Exzample: 12/65.)

Field 8. Pagination: Eoter total aumber of pages of docu-
went, including illustiations, appendices, ete. (Example: 115 p.)

Field 9. References: Enter pumber of refeteoces cited io
the hibliography of the document. (Examplc: 306 tef.)

Field 10. Report/Scriea No.: Enter any unique aumber as-
signed to the documeot by the publisber or corpotate source.
(Ezample: OE-33015; LX-135.) Do not entet project numbers;
these are added eotties field #S.

Also eotet jounsl citations by name of journal, velume oum-
bet, and paginatioo. (Example: NAEB Jownal, v. I, pp. 52-73.)
Do not include date; dste is entered io field #7.

Field 11. Contract No.: If document has been supported by
the U.S. Office of Educatioo, entet the OE contract numbet.

Field 12. Publicatioo Title: 1f document absteacted comprises
only a portion of the total publication or telease, enter complete
title of publication. (Exzamples: Fout Case Studies of Pro-
grammed lastruction; The Automation of School Information Sys-
tems.) For journal titles, spell out any abbreviations. (Example:
National Assocution of Educational Broadcastets Journal.)

Field 13. Editor(a): Enter editor{a) laat name first. (Example:
Doe, Mary.) If two editora are given, coter both. In the caae
of three or motre editora, list orly the priocipal editor fol-
lowed by "‘and othets,” or, if no principal editor haa been
deaigoated, the first editor given followed by '"«nd othera."
(Ezample: Doe, Maty and others.)

Field 14. Publi-het: Enter name and location (city and state
of publisher.

(Example: McGraw-Hill, New York, New York.)

Field 15S. Abstract: E£ntce abstract of document, with a
mazimum of 250 wotds.

Field 16. Retrieval Tetms: Enter conceptually scructurable
terms which, takeo as a group, adequately describe the content
of the document. If terms do oot fit into apace provided on recto,
use space sllotted on verso for additional sctma.

Codea: Leave blank. Codes will be aasigned for internal
fetrieval purposes,

Field 17. ldentifiers: Encer all terms which would not fit
into 8 atructured v !

bulary. Exzamiplea are: trade namea,
equipment model names and numbets, organizations, project
names (Project Headatart, Project English), code namea, code
numbersa.
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